® 



Europaisches^Hitamt 

European Patent Office 
Office europeen des brevets 



© Publication number: 



0 052 685 

A1 



EUROPEAN PATENT APPLICATION 



@ Application number: 803042393 
@ Date of filing: 26.11.80 



©into. 3 : H 03 K 17/96 
H 03 K 17/955 



© Date of publication of application: 
02.06.82 Bulletin 82/22 

@ Designated Contracting States: 

AT BE CH DE FR GB fT U LU NL SE 



(Si) Applicant: STARCOTE LIMITED 
10 Frogmore Road 

Hemel Hempstead Hertfordshire HP3 9RW(GB) 

©Inventor: Kent Brian 

17 Dunlin Road Grove Hill West 
Hemel Hempstead Hertfordshlre(GB) 

© Representative: Horton, Andrew Robert Grant et al, 
BOULT, WADE & TENNANT 27 Furnfval Street 
London, EC4A1PQ(GB) 



@ Touch switch ( 

© A touch switch device includes a touch plate (3) or other 
touch member arranged, when touched, to interrupt the 
passage of an oscillating signal from a DC powered oscillator 
(31-34) to a charging circuit (36-39), including a capacitative 
store (38). The charging circuit (36-39) responds to this 
interruption to initiate discharge of the charge store (38), and 
a control circuit including a NAND gate (42), an inverter (44) 



and a flip-flop (46) controls a switch (48) to change from one 
state to another upon a change of charge state. In this case a 
discharge, of the charge store (38). A circuit (51) supplies a 
reset signal to the flip-flop (46) during an initial preset period 
immediately following the switching on of power to the 
device, to inhibit this change of state of the switch (48) during 
such period. 
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"TOUCH SWITCH DEVICE" 

This invention relates to a touch switch device, 
that is to say a switch device which is operable by the 

5 action of finger-touching an appropriate touch element, 
such as a plate, which does not move, the device 
responding to a charge in electrical characteristics 
produced by such action or by the close proximity of the 
human body to the "touch" element. 

10 The invention is particularly , but not exclusively, 

applicable for automotive, marine or aeronautical use 
where the available electrical power source can deliver 
DC power only. Touch switch devices are easy to operate 
and this factor can be of particular importance in such 

15 situations where any reduction* in the level of distraction 
of the operator, who will often be the driver of the 
vehicle, resulting from the necessity for switch operation 
is highly desirable. Hitherto, touch switch devices 
suitable for use in these situations have not been readily 

20 available. 
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According to the present invention, there is 
provided a touch switch device comprising a member 
arranged, when touched or closely approached to interrupt 
the passage of an oscillating signal to a .charging 

5 circuit including a capacitative store, said charging 

circuit being responsive to said interruption to initiate 
discharge of said charge store, and means responsive to 
a change in the state of charge of said capacitative charge 
store to cause a switch to change state, the device being 

10 arranged to be powered from a source of direct current and 
including a circuit responsive to the initial supply of 
power to the device to cause the said switch to be in a 
predetermined state for an initial period. 

The pulling of the switch in the predetermined 

15 state in effect makes the switch unresponsive for the 
initial period. 

Two embodiments of the invention will now be 
described by way of example with reference to the 
accompanying drawings, in which* 

20 Figure 1 is a circuit diagram illustrating a touch 

switch device according to the present invention; 

Figure 2 is a schematic block diagram showing 
the basic circuit units of the touch switch device of 
Figure 1; and 
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Figure 3 illustrates another embodiment of the 
invention. 

The touch switch device of the embodiment shown in Figures 
1 and 2 is for use with a 12 volt DC battery of which the 
positive terminal is to be connected to input terminal 1, 
with the negative terminal connected to the chassis of a 
vehicle in which the device is located. The battery 
supplies, through diode D3, 12 volts to a first supply 
point c ; a resistor R5, a 12 volt zener diode ZDl and 
a capacitor Cl provide a steady 12 volt potential at 
a second supply point a, and a resistor R6, a 5.1 volt 
zener diode ZD2 and a capacitor C7 provide steady 5.1 
volts potential at a third supply point b. 

A relay coil 2, which is actuable to close a pair of 
contacts (not shown) for supplying power to a device to 
be switched and a switching transistor TR2 are connected 
in series between the first supply point C and chassis. 
A diode D4 is coupled across the relay coil 2 to avoid 
undesirable inductive effects when the coil is de-energized. 

A master oscillator A comprises two inverters N5,NS and 
a OR network, consisting of resistor Rl and capacitor 
C2, which determines the frequency of oscillation. In 
this embodiment a frequency of 1MHz is used; the oscillator. 
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output being a square wave of approximately 12 volt 
amplitude. The oscillator output is coupled through 
coupling network B to an amplification stage C consisting 
of a high impedance amplifier Nl, a touch plate 3 being 
5 connected to a point in the coupling path through network 
B. When a finger is placed adjacent the plate 3, body 
impedance destroys the coupling and the passage of the 
square wave oscillating signal is interrupted, so that 
amplifier Nl receives no input signal. When no contact is 

10 made with plate 3 and the signal is so coupled, the 

amplifier Nl, which receives a suitable bias voltage via 
resistor R2, restores the signal to its 12 volt amplitude 
and feeds a diode pump circuit D. This circuit consists 
of a diode Dl, and 'a charging circuit comprising a parallel 

15 connected capacitor C6 and resistor R4. The diode Dl is 



connected to prevent capacitor C6 from discharging back 
through amplifier Ml. The diode Dl conducts the positive 
portions of the square wave to charge, or pump, capacitor 
C6 so as to maintain the DC voltage level at the junction 

20 of diode Dl, capacitor C6 and resistor R4 higher than the 
threshold level of an inverter N2. When this threshold is 
exceeded the inverter input is effectively at logic 1; 
for voltage levels below such threshold, the input is 
effectively at logic 0. Thus, while capacitor C6 is 

25 maintained charged, the inverter output, which is coupled 
to the set input of a flip-flop E is at logic 0. The Q 
output of flip-flop E is coupled through coupling diode D2 
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to the base of the relay sv;itch transistor TR2; while it 
is at logic 0 # the transistor TR2 remains non-conductive 
and the relay coil 1 is maintained de-energised so that 
the relay contacts are kept open. The flip-flop E is of 
5 the type which responds to a negative-going transition at 
its set input to effect a change of state of the signal at 
its Q output „ 

The switch device is activated by briefly touching 
the touch plate 3; the contact with the plate 3 causes the 

10 

oscillator's output to be decoupled from the amplifier Nl. The 
diode pump D now receives no signal from amplifier Nl and 
the capacitor C6 begins to discharge through resistor R4. 
The voltage at the input of inverter N2 falls below the 
aforesaid threshold i.e. to logic 0, so that the inverter 

15 

output rises to logic 1. The set input of flip-flop E 
accordingly rises to logic 1; in this embodiment the flip- 
flop does not respond to this transition and its Q output 
remains in the logic state which it occupied before 
contact was made with plate 3. However, when the finger 

20 

is removed from plate 3 the passage of the oscillating 
signal from oscillator A to amplifier Nl is resumed, and 
capacitor C6 recharges. When the D.C. voltage level at 
the input of inverter N2 reaches the threshold, the 
inverter output falls to logic 1. The flip-flop E responds 
25 to this transition to change the logic state at its Q 
output. This output is coupled through diode D2 to a 
switching transistor TR2, which, for a change from logic 0 

BAD ORIGINAL 
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to logic 1 in the Q output, becomes conductive thereby 
energising relay coil 2 to close the relay contacts. 
Accordingly, successive switch operations bring about 
alternate opening and closure of such contacts. 

The device also includes a start delay loop conprising a 
delay circuit G and a start inhibit H. The delay circuit 
G, comprising series connected resistor R3 and capacitor 
C5 is coupled to receive the switched supply voltage from 
point a, and when the power is switched on, to provide 12 
volt potential at point a, the voltage at the junction 
between resistor R3 and capacitor C5 rises with a time 
constant determined by the values of R3, C5, so as to hold 
the input to inverter N3 at logic 0 for one second. During 
this initial one second delay period the output of the 
inverter N3, which is at logic 1, biases transistor TR1 on. 
The collector electrode of transistor TR1 is connected to 
the reset input of the flip-flop E so as to hold the Q 
output thereof at logic 0 for one second even though, 
during that time the set input (i.e. the output of 
inverter N2) may receive a negative going transition 
following operation of the touch plate. At the end of 
the one second delay the input to inverter N3 rises to 
logic 1. The ensuing drop in the inverter output to logic 
0 turns off the transistor TRl to remove the reset signal 
from the flip-flop, which is thereby enabled to respond to 
such a transition at its set input to activate the relay 
coil as described above. 
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Figure 3 illustrates an improved form of the 
invention. This embodiment includes, as does the 
first embodiment, a touch plate which is operable by 
contact or proximity of , for example, a finger to 
interrupt the path of the oscillatory signal to the 
capacitative store and, like the first embodiment, 
includes a circuit which responds to the initial feeding 
of power to the device to cause the final switch, and 
a relay driven by it, to assume a predetermined state 
for an initial period, so that the device is during 
that initial period unresponsive to a touch of , or 
close approach to, the touch plate 3. 

In the embodiment shown in Figure 3, the positive 
power supply terminal 1 is connected, for example by way 
of an ignition switch, to a source, such as a battery, 
of direct current. The other line 4 may be constituted 
by the chassis of the vehicle or some other suitable 
earth return. 

An oscillator is constituted by two NAND gates 31 
and 32 coupled as inverters, the input terminals of the 
inverter 31 being coupled to the output terminal of the 
inverter 32 by way of a resistor 33 and capacitor 34, of 
which the junction is connected to the output terminal 
of inverter 31 and the input terminals of inverter 32. 
The resistor 33 and capacitor 34 determine the output 
frequency of the oscillator. This output frequency is 
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at approximately 200 kilohertz. 

The oscillator's output is coupled by way of 
a capacitor 35 to a voltage doubler comprising diodes 
36 and 37, capacitor 38 and a resistor 39 in parallel 
5 therewith* The voltage doubler includes the capacitative 

store namely the capacitor 38 and its function is to rectify 
and smooth the output of the oscillator and store on the 
capacitor 38 a corresponding direct voltage. Unless 
the touch plate 3, which is connected between the 
10 capacitor 35 and the junction between the diodes 36 and 37, 
be touched or closely approached, the output of the 
oscillator has an unimpeded path to the voltage doubler. 
If the touch plate is touched either directly by a finger 
or closely approached, by for example a gloved finger, 

15 the impedance (which may of the order of 120 kilohms) 
presented by the touch plate is substantially reduced 
so that the passage of the oscillators output to the 
voltage doubler is interrupted. In consequence, the 
charge on the capacitor 38 rapidly decays by way of the 

20 resistor 39. 

An operational amplifier 40 which has, for example, 
a total stage gain of 100, "is provided to sense the 
voltage provided by the doubler. The output from the 
operational amplifier is set to logic H zero" by means of 

25 a potentiometer 4], connected between the supply lines; 
the tap of the potentiometer is connected to one input 
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terminal of the operational amplifier. The 
operational amplifier 40 has the usual feedback resistor 



40a. 



The output terminal of the operational amplifier 
40 is connected to one input terminal of a NAND gate 42 
of which the other input terminal- is held at a constant 
logic "one", being connected for this purpose to the 
terminal 1 by way of a resistor 4 3. The output from . 
the control gate 42 goes low (to logic "zero" when the 
touch plate is approached and high (logic "one") when 
the touch plate is "released". 

The output terminal of the control gate 42 is 
connected by way of an inverter 4 3 and a diode 45 to 
the clock input of a D-type bistable 4 6. In this 
manner, when the touch plate is "touched" the clock input 
of the bistable 46 goes high. On the assumption that 
the cue output from the bistable 46 is low (logic "zero"), 
then when the touch plate is contacted, a positive pulse 
at the clock input triggers the bistable and the Q output 
goes high. This output is connected by way of a diode 

47 to the base of a transistor 48, which constitutes a 
drive for a relay 49 having contacts 50. Thus when the 

Q output of the bistable 46 qoes high, the drive transistor 

48 is switched on and, even though the operator's finger 
may be immediately removed from the touch plate, the Q outp 
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remains high and the relay is maintained closed until 
the touch plate is again operated to cause the 
bistable 46 to change state. Thereupon the Q 
output will go low, removing drive to the base of the 
5 transistor 48, which will turn off and release the 
relay 49. 

A circuit 51 which will maintain the bistable 
switch 46, the driver transistor switch 48 and the 
final relay 49 all in a predetermined state is. 

10 constituted by a resistor 52 and capacitor 53, connected 
between the supply terminal and earth, and an inverter 
54, of which the input terminals are conjointly 
connected to the junction between the resistor 52 and 
the capacitor 53 and of which the output terminal is 

15 connected to the reset input terminal of the bistable 
switch 46. The time constant of the timing circuit 
constituted by the resistor 52 and 53 is, in this 
embodiment, about one second. When power is initially . 
fed to. the circuit shown in Figure 3, for example by 

20 the closure of an ignition switch connected between the 
terminal 1 and the battery, the input to the inverter 54 
is held "low" until the capacitor 53 is sufficiently • 
charged, the output from the inverter 54 being, at this 
time, high and ensuring that the cue output of the bistable 

25 46 remains low- During this initial period, irrespective 
of the state of charge of the capacitor 38 and accordingly 
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irrespective of any operation of the touch plate 3, 
the driver transistor 48 remains off and the relay 
contacts 50 stay open. When the capacitor 53 is 
sufficiently charged, the output of the inverter 54 
goes "low" and enables the bistable 4 6 to respond to 
changes. in level at its clock input, so that after the 
initial period the relay 49 is opened and closed by 
successive operations of the touch plate. 
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CLAIMS: 



1. A touch switch device comprising a member 
arranged, v/hen touched or closely approached to 

5 interrupt the passage of an oscillating signal to a 
charging circuit including a capacitative store, said 
charging circuit being responsive to said interruption 
to initiate discharge of said charge store, and means 
responsive to a change in the state of charge of said 

10 capacitative charge store to cause a switch to change 
st*te, the device being arranged to be powered from a 
source of direct current and including a circuit 
responsive to the initial supply of power to the device 
to cause the said switch to be in a predetermined state 

15 for an initial period. 



2. A touch switch device comprising a touch 
plate arranged when touched or closely approached to 
interrupt the passage of the output of an oscillator to 

20 a circuit including a capacitative store, the store being 
arranged to discharge when the said passage is 
interrupted, means responsive to a change in the charge 
state of the store consequent on the said interruption 
to cause a switch to change state, the switch remaining 

25 in the state to which it is changed when the said 

interruption ceases, and means responsive to the supply 
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of electrical power to the device to cause the said 
switch to be in a predetermined state for an initial 
period, during which the said switch is maintained 
unresponsive to interruptions of the said signal. 

5 

3. A touch switch device according to claim 1 
wherein a change of state of said switch causes a 
charge in the state of energisation of a relay coil. 

XO 4. A touch switch device according to any 

foregoing claim in which the circuit which is 
responsive to the supply of power to the device is 
arranged to maintain said switch in said predetermined 
state for a predetermined period irrespective of the 

15 charge state of said capacitative store. 

5. A touch switch according to claim 4 in 
which the circuit, is operative to supply a reset signal 
during said period to a bistable of which an output 

20 controls said switch, said bistable being responsive to 

the presence of said reset signal to maintain said switch 
in said one state, and in which another input to the 
bistable derived from the charging circuit causes the 
bistable to control the state of the switch, after the 

25 elapse of said period, in accord with the changes in the 
charge state of said capacitative store. 
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